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Description 

[0001 ] THIS INVENTION relates to the production of lubricant base oils. H relates in particular to a process for pro- 
ducing a waxy product suitable for the production of lubricant base oils, and to a process for treating a waxy product to 
oroduce a dewaxed product suitable for use as a lubricant base oil. 

[0002] According to a first aspect of the invention, there is provided a process for producing a waxy product ^which 
process comprises hydrotreating a feedstock comprising a Fischer-Tropsch wax and a petroleum-based waxy disWlate. 
to produce a range of hydrogenated products; and recovering a waxy product from the range of hydrogenated products. 
[0003] By 'Fischer-Tropsch wax 1 is meant a wax obtained by the so-called Fischer-Tropsch process. The Rschcsr^rop- 
sch process includes converting a synthesis gas comprising mainly hydrogen and carbon monoxide, to hydrocarbon 
The conversion is effected by contacting the synthesis gas with a Rscher-Tropsch catalyst, normally an .ron or cobalt 
based catalyst, in a fixed bed or a slurry bed reactor under either low or high temperature Rscher-Tropsch operating 
conditions. In this manner, a mixture of hydrocarbons having different boiling ranges, is obtained. The Rscher-Tropsch 
wax is then recovered, eg by means of distillation, from this hydrocarbon mixture. The Fischer-Tropsch wax typical y has 
a composition wherein about 80% by volume thereof has a boiling point higher than 550«C atmosphenc equivalent tem- 
perature CAET). Thus, for example, the Fischer-Tropsch wax may have an ASTM D2887 gas chromatography emu- 
lated distillation range in accordance with Table 1 . 

TABLE 1 



Fischer-Tropsch wax (simulated 
distillation according to ASTM 
D2887) 


% off (by volume) 


°C 


Initial boiling point 


430 


10 


510 


30 


570 


50 


610 



[0004] The term -petroleum-based waxy distillate' is known in the art. It thus means a waxy distillate obtained by phys- 
ically separating a suitable crude oil using atmospheric and vacuum distillation. Suitable crude oils are so-called tube 
crudes'. Typically, the crude oil can be a Middle East crude oil, a North Sea crude oil. or an African crude oil TT^s for 
example, the petroleum-based wary distillate may have an ASTM D2887 gas chromatography simulated distillation 
range in accordance with Table 2. 



TABLE 2 



Petroleum-based waxy distillate 
(simulated distillation according to 
ASTM D2887) 


% off (by volume) 


•C 


Initial boiling point 


255 


10 


344 


30 


397 


50 


432 


70 


463 


90 


511 


Final boiling point 


579 



[0005] 



The volumetric proportion of Fischer-Tropsch wax to petroleum-based waxy distillate in the feedstock may be 
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between 5:95 and 50:50. preferably between 535 and 20:80. 

[0006] The hydrotraatment may include hydrocracfcng the feedstock in a hydrocracking staga The M"*™*™*^ 
be effected at atenperature of 300'C to 410'C. preferably 350-C to 400'C; a pressure of 120-160 baKg). 
partial pressure of 20-200 bar(g). preferably 100-1 75 bar(g); a hydrogen to liquid ratio of 200-2000:1 ny, , and a liquid 
hourly space velocity fLHSV) of 0.2-2 h" 1 . , M -, rta , inn in 

[OOOri The recovery of the waxy produd from the range of hydrogenated products produced may include distilling, in 
a distillation stage, the range of hydrogenated products to obtain, as a bottoms fraction, the waxy product Thus, typi- 
cally, the products obtained from the distillation stage may be in accordance with Table 3. 



TABLE 3 



Distillation Stage 


Carbon range 


Mass% 


C1-C4 


1-3 


C 5 -C 6 


4-6 


C7-C1S 


20-30 


C15-C28 


35-40 


C28-C40 


15-25 


C>40 


5-15 



25 [0008] The bottoms fraction, ie the CUo fraction, is thus the waxy product. 

[0009] The bottoms fraction or waxy product from the distillation stage may then be subjected to dewaxing, eg solvent 
dewaxing. in a dewaxing stage, to recover a dewaxed product. 

[0010] Thus according to a second aspect of the invention, there is provided a process for treating a waxy product, 
which process comprises dewaxing. in a dewaxing stage, the waxy product obtained from the process according to the 
30 first aspect of the invention, to obtain a dewaxed product suitable for use as a lubricant base oil. 
[0011] The dewaxing may comprise solvent dewaxing of the waxy product. 

[0012] Preferred solvent combinations for dewaxing lube feedstocks such as waxy distillates, waxy raff .nates, waxy 
hydrocracker residues and the corresponding distillate fractions are a methyl ethyl ketone/totuene (MEKnjand a 
dichloro-ethene/methylene chloride fDI/MeT. This MEKjT or Di/Me can be used for dewaxing the waxy product; how- 

W0131I E Thl r^aSroSrtion of dichioroethene to methylenechloride in the MEK/T solvent is between 40:60 and60:40. 
and may, for example, be about 50:50. The mass proportion of waxy product to solvent may be between 12 and 1:12. 
preferably between 1:3 and 1:10. 

[0014] The dewaxing may comprise mixing the waxy product in liquid form with the MEK7T solvent: cooling the nurture 
40 to a sub-ambient dewaxing temperature, with solid wax crystals forming, and with the dewaxing temperature depending 
on the pour point which is required for the dewaxed product or the lubricant base oil; and separating, in a separat|on 
stage, the wax crystals from a mother liquor comprising dewaxed oil as the dewaxed product ^ ^errt so^ent The 
separation stage may, in particular, comprise a filter stage having at least one filter, eg a rotary filter, with the mother 
liquor or main filtrate thus passing through the filter and the solid wax crystals remaining as a wax cake on the fiHerJhe 
45 Process may include washing, in a washing step, the wax cake with fresh MEK/T mixture as a wash solvent, to obtain 
solvent free slack wax and spent solvent. The process may include recovering the spent solvent from the washing step 
and from the main filtrate, and recirculating or re-using the recovered solvent within the dewaxing staga The recovery 
of the spent solvent may be effected by means of multistage distillation and stripping. 

[00151 in the washing step, sufficient wash solvent may be used eo that the mass proportion of waxy product initially 

50 used to wash solvent is between 1:1 and 12. 

[0016] The dewaxing temperature may be between -5'C and -32-C. for example between -12 C and -27 C. The 
dewaxing temperature as set out hereinbefore, dependent on the pour point which is required for the resultant or corre- 
sponding lubricant base oil. For example, to produce a base oil with a pour point of -9°C, the corresponds dewaxmg 
temperature is higher than the dewaxing temperature required to achieve a pour point of -1 8°C. 
55 [0017] The dewaxed product thus obtained is suitable tor use as a lubricant base oil, and the Applicant has surpris- 
ingly found that the lubricant base oil has a viscosity index (VQ of 145 or higher, so that it is suitable for use as a super 
high viscosity index CSHVI 1 ) lubricant base Oil. 

[0018] The invention naturally extends to a waxy product when produced by the process according to the first aspect 



3 



EP0 921 1B4A1 

of the invention, and to a dewaxed product, when produced by the process according to the second aspect of the inven- 
^019] According to a third aspect of the invention, there is provided a lubricant base oil which comprises a dewaxed 

J^praducl obtained from the hydrotreatment of a feedstock comprising a F.scher-Tropsch wax and a petroleum 
based waxy distillate. 

[0021] The lubricant base oil may thus have a VI of 145 or higher. ■^ti~.A-.<, m ~**i a 
0022 The invention will now be described by way of example with reference to the accompanying flow, diagram d a 
, process according to the invention for producing a dewaxed product and with reference to the subsequent non-i.rmbng 

WW* m the drawing, reference numeral 10 generally indicates a process according to the invention for producing a 

STCriess 10 includes a crude oil flow line 12 leading into an atmospheric distillation stage "J™*** 
, an aSospheric crude distiHation tower. An atmospheric residuefbw line 16 leads from the stage 14 to a vacuum ds- 
tlllation^ge 18 comprising a vacuum distillation tower. A vacuum gas oil or waxy distillate flow line 20 leads from the 

sTrs^ow^ 

. ^^hm-^^x^^^y^^^^^^ ! ^^^^^^^^'^^'^^ n "th^'sta'fle" 24*to a"distiilation s ^9® - -Jj-J- 
leSone filiation tower. A Fischer-Tropsch wax flow One 30 leads from the distillation stage 28 to a hydrocrackmg 
staae 32 comprising a hydrocracker. The flow line 20 leads into the flow line 30. 

Sb] J3*oX>on product line 34 leads from the hydrocracking stage 32 to a distillation stage 36 coring. « 
K one dilation tower. A hydrocracker reskiue flow line 38 leads from the distillation stage 36 to a dewaxmg stage 

* 40. A dewaxed product withdrawal line 42 leads from the stage 40. 

' [0027] It will be appreciated that, in the process 10. only the most important, as regards the present .nvertion flow 
inS and processingstages are shown. In practice, ancillary reaction stages and additional flow lines w, na urally be 
prSeX^ imSe. prior to t^e oude oil line 

pass through at least one heat exchanger stage, a desalting stoge and a furnace. Additional flow lines wh,ch , can be 

* pS are ftow lines such as kerosine. diesel and atmospheric gas oil withdraw lines from the atmosphere distillation 

S 4 in use, the atmospheric distillation stage 14 and the vacuum distillation dage 

fashion to obtainapetroleum based waxy distillate which is wrthdrawna^ongmefkwlineao.ar^ariy theRscher^ 
^reaction stagehand the distillation stage 28 are operated in known fashton. to ^ 

~ ^d^alongtoef^ 

voCelnc ratio between 5:95 and 20:80 to produce a feedstock which is fed into the hydroaactang stage 32: The 
£rt£nrtlng stage 32 is typically operated at a temperature in the range 380'C to 400'C: a hydrogen partial p essure 
oh W-150 bar(g)fa hydrogen liquid ratio of 750:1 to 1500:1 mj; and a LHSV of 0.5-1 h' ; to produce a range of hydro- 
genated products, which are withdrawn along the flow line 34 to the delation stage 36. Qm ^ nnef 

«, ?00291 m the distillation stage 36 the range of hydrogenated products are subject to dsti lation to cbtaia amongst 
others a hydroaacker residue or bottoms fraction, ie a waxy product, which is withdrawn along *Bl£M>ne 88 .Typi- 
cally, the distillation stage 36 comprises a 40mm ID column with Sulzer (trademark) packing (about 650mm high), oper- 

« tiie residue is mixed with a solvent comprising methyl ethyl ketone and toluene in a mass ratio * »»• ^ *• ™*f 
^residue to solve* being betweenl:3a^^ 

pe aL which depends on the pour point which is required for the resuHant dewaxed product or lubncan base oil. The 
££x crystalTformed dueling are separated, eg in rotary filters . from th e mair • » <£*°^ 
dewaxed oil. ie a dewaxed product and spent solvent. The wax cake on the filter washed wrth a wash , utom a^pns- 
so ina MEK/T in a 50 50 mass ratio. Spent solvent is separated from both the washed solid wax cake and the dewaxed 
r^dfeegbV^ 

proportion of waxy product or fresh feed to wash solvent is between 1 :1 and 1 :2. The dewaxmg temperature is from - 
12"C to -27°C. The dewaxed product is withdrawn along the ftow line 42. 

[0031] The Applicant has surprisingly found that the dewaxed product obtained from the process 10 can bo used as 
ss a super high vScaly index ('SHVO lubricant base oil having a viscosity index (Vl) of 1 45 and Ngher. 

oiteare generally produced by physically separating crude oils (lube crudes! using ^ u .^^J?2ShS 
vent extraction and dewaxing processes. The products obtained are normally h«jh vscosity wteCHVO base ofls hav- 
ing a VI in the range of about 95-105. The development of multigrade oils for the car industry necessitated the 
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production of lubricant base oils with a signify higher VI. Hydrocra^ng crude o,l f^^^^^Sf 
in sianrficantly higher VI lubricant base oils. Since the early 1970* the lubricant industry has been usrng SHVI base oil* 
SSeX i h^ocracker rescues. Hydrocracking. hydrogenation and hydro-isomensaton have been used to 
hydrotreat waxy distillates to produce base oils with a VI in the range of 120-135. 
5 (00321 The dewaxed product obtained from the process 10 can thus be used as an SHVI lubricant base oil. It is wel 
C tharmeTof aSTubricating oil is a function of its kinematic viscosity at 40'C and its Wnematic viscosrty at 
^.Thtelor^ 

lubricatina oil to be used over a wider temperature range. 

S Twould have been expected to those skilled in the art that the highly paraff.nic Rscher-Tropsch wax would 

n 5 era* to gasoline under^entional hydrocracking conditions. Howler. 1he*>pl.cant has W*£f 
She presence of aromatics in the petroleum based waxy distillate shields or prolects the paratfr components ,n the 
Fischer-Tropsch wax from interacting with the hydrocracking catalyst . ... , 

SST Serrtion was illustrated by us*g anarytica. data of dewaxed ^drocmcker^dues pr^uc^ w* and 
Shout addition of Fischer-Tropsch wax to the hydrocracker feed as hereinafter describe*! An increasej 10-25 VI 

,5 pS ^en Rscher-Tropsch wax has been added, sho*s the fcrgely n-paraffMc Rscher-Tropsch wax convers.cn to 

i^iS^tSSSSS However, this vacuum residue wax can successful be recycled to the M"™*^ 
TOs is a SSher advantage and desired feature required for SHV, base oi.s. as «** , of me -J^J 
would result in a higher VI base oil. The Applicant has therefore further surprisingly found that a hydrocracker residue 

25 boSat^eTWaVatures and having higher viscosities than lubricant oils produced from a pur.' waxy d.stifcte 
based hvdrocracker residue, as is evident also from Table 3. . 
S] Ri^uctured hydrocarbons serve as stabilising agents for decomposition products which may betamed 
E tna 2 of thefinishld Seating oil. In Mending a Rscher-Tr^sch wax. which do^ 
hydrocarbons with a petroleum-based waxy distillate, it was expected that the combination of F.scher-Tropsch wax and 

30 Ku^ 

C "afsurpLgly found that the dewaxed product contained sufficient ring-structured hydrocarbons .to serve 
[00371 The invention is further illustrated by the following non-lim'rting example. 

35 FX AMPLE 1 

[0038] A Fischer-Tropsch derived wax blended with a waxy distillate feedstock was "^treated in a hydrocracking 
process unit The hydrocracking was done in a bench scale reactor, operating under the following conditons. 

40 Reaction temperature - 390*C - 395 0 C 

Hydrogen partial pressure - 140 bar(g) 

Hydrogen: liquid ratio - 1200:1 m n 3 

LHSV ■ 0.75 h" 1 

45 [0039] The hydrocracking reactor was a fixed bed reactor. Hydrogen and liquid flow was from the bottom ^upwards. 
5 feed arThydrogen entering the reactor were preheated by passing through a layer of glass beads placed 

m^MMWy heated in ^^^coMz^M^^^^ ; 
Eecatalyst section in the middle zone. Temperature measurement was done by means of frve evenly spaced ther- 
so moMijplesinsaethe«rtalystb«i8^ 

100411 The catalyst was presulphided in situ using d , -C, 3 paraffins spiked with dimethyl disulphde to yield a sulphur 
content c7ataut20« During P °esulphidatJon the temperature was slowly increased up to 232-C at a hydrogen pres- 
s^o?140^ 

to 315-C. The temperature was held at 315-C for two hours before the feed was introduced and the temperature 

55 increased to the operating temperature of about 390°C. _ , _ . . 

S The anaSs of me hydrocracked hydrocarbons without the addition of a Rscher-Tropsch wax^ '« P^oleum- 
S I waxy distillate on its own (Sample A) and with addition of a Rscher-Tropsch wax (Samples B and C) is summa- 
rised in Table 4. 
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TABLE 4 



Analytical data of hydrocrached hydrocarbons 





Sample A 


Sample B 


Sample C 


Feedstock 








Waxy distillate (vol %) 


100 


90 


90 


Fischer-Tropsch wax (vol %) 


0 


10 


10 


Reactor temperature (°C) 


390 


390 


394,5 


Hydrocracked products 








Density @70°C (kg/rrr 1 ) 


793,7 


798,9 


798,5 


Kinematic viscosity ® 100'C (mrrAs) 


4,569 






Flashpoint (PM)("C) 


222 


230 




Pnur nnin* ("C) 


36 


45 


48 


Wax (%) 


17,4 


31,5 


27,1 


Simulated Distillation (ASTM 2887) 








Initial boiling point fC) 


379 


376 


373 


2%(°C) 


386 


383 


382 


5%CC) 


392 


390 


389 


10% ("C) 


398 


397 


396 


30% ( C C) 


417 


422 


420 


50% (°C) 


435 


453 


448 


70% (°C) 


459 


507 


494 


90% ( C C) 


499 


>635 


616 


95% (°C) 


517 




>635 


98% (°C) 


534 






Final boiling point (°C) 


558 






Noack volatility (GLC) (% wt) 


10,7 


8.2 


8.8 



[0043] These resutts show clearly that the addition of 10% (by volume) of a Fschef-Tropsch wax to 
distillate, results in an increase of wax content in the corresponding hydrocracked bottoms. Also, tta enuUed Ra- 
tion of the hydrocracked hydrocarbons shows that the blended samples produce hydrocarbons boHing above 635 C 
which are not present in the hydrocarbons produced from the 'pure' waxy distillate. 
r00441 Solvent dewaxing was carried out on the hydrocracked hydrocarbons as follows: 

0045 After mixing the liquid waxy product with a solvent (MEK/T). the mixture was cooled down to a dewaxmg tem- 
perature corresponding to a desired pour point of the resuttant dewaxed product or lubncant base od. The soW wax 
Crystals which formed during cooling were separated from the main filtrate in rotary f .her* and the wax cake otv the - 
terswashed with fresh Di/Me solvent ie wash solvent. Solvent, from both the solvent contaning wax and the ma* rfil- 
trate was removed by a multistage distillation and stripping process to produce a solvent free slack wax from the wax 
and a dewaxed oil from the filtrate. The recovered solvent was recirculated within the dewaxing stage. 



Dewaxing conditions: 

55 [0046] 

Feedsolvent 
Feed wash solvent 



1:7 kg/kg 
1:2kgykg 
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Dewaxing temperature -26°C 

[0047] The analytical data ol the dewaxed hydrocracked products is shown in Table 5. 



TABLE 5 



Solvent dewaxed hydrocracked products 




Sample A 


Sample B 


Sample C 


Feedstock to hydrocracking 








Waxy distillate (%) 


100 


go 


90 


Fischer-Tropsch wax (%) 


0 


10 


10 


Hydrocracking reactor temperature ("C) 


390 


390 


394,5 


Dewaxed hydrocracked products 








Density @ 70°C (kg/rn 3 ) 


796,5 


797,0 


797,8 


Kinematic viscosity & 40°C (mm 2 /s) 


21,34 


24,76 


23.52 


Kinematic viscosity <§> 100°C (mmP/s) 


4,608 


5,195 


4,988 


VI 


135,4 


146.3 


143,1 


Pour point (°C) 


•15 


-15 


-15 


Yield (%wt) 


82,6 


68.5 


72.9 



[00481 As indicated hereinbefore, to corrpare the yield structure ol different commercially available hydrocarbon res- 
idues, a computer program, which takes into account the fractionation of lube distillates from a full scale vacuum distil- 

roOM]""' Table Pshaws, as determined by the computer programme, the change in lubricant distillate distribution by 
addition of Fischer-Tropsch wax to the hydrocracker feed (sample B and C) in comparison to the distillate distribution of 
a hydrocracker residue produced with 'pure' waxy distillate (sample A). 



TABLE 6 



Lubricant distillate distribution 




Sample A 


Sample B 


Sample C 


Dewaxed hydrocracked 








products 








Fraction 1 


0 


0 


0 


Fraction 2 


27,8 


27,2 


27.2 


Fraction 3 


29,0 


22,2 


22.1 


Fraction 4 


28,1 


20,9 


21,1 


Fraction 5 


15,1 


16.4 


16,6 


Vacuum residue 


0 


13.3 


12,9 



[0050J SHVI base oils which can be produced by the present invention are summarised in Table 7. 
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TABLE 7 



SHVl base oil properties 




Sample A 


Sample B 


Sample C 


Basic Grade HC4 








Kinematic viscosity @ AO'C (mnrVs) 


17,16 


16,04 


16,4 


Kinematic viscosity @ 100°C (mrrr^/s) 


3 97 


3.8 


3,85 


VI 


130.6 


130,5 


129,8 


Pour point ('C) 


-15 


-15 


-15 


Noack volatility (GC) (% wt) 


15,5 


15.5 


15,5 


Yield (%wt) 


60 


50 


50 


Basic Grade HC6 








Kinematic viscosity <g> 40°C (mrrr^/s) 


31,35 


32.36 


32.68 


Kinematic viscosity ® 100°C (mm 2 /s) 


5,97 


6,3 


6,3 


VI 


138,8 


149 


146,6 


Pour point (°C) 


-15 


■15 


•15 


Noack volatility (GC) (% wt) 


6.5 


6.5 


6.5 


Yield (%wt) 


40 


30 


28 


Vacuum gas oil - Yield (% wt) 






4 


Vacuum residue - Yield (% wt) 




20 


18 



[0051 ] Two types of SHVl base oils are typically produced : 

1 HC4 - Kinematic viscosity @ 1 00°C 4 mrrr^/s 
* HC6 - Kinematic viscosity @ 100°C 6 mrrr^/s 

[0052] These base oils are produced by vacuum distillation ot the corresponding hydrocracker residua The HC6 oil 
produced with the Fischer-Tropsch wax addition is of a significantly higher VI (>145). In the above example there is no 
difference in the VI on HC4 base oils produced as the corresponding n-paraffins were not added to the waxy distillate 
blend. However, it was surprisingly found that SHVl base oils produced by this feed combination to the hydrocracker. 
have a higher VI (10 to 25 points) than hydrocracked base oils produced from waxy distillates only. 

Claims 

1 A process for producing a waxy product characterized in that it comprises hydrotreati ng a feedstock comprising a 
Fischer-Tropsch wax and a petroleum-based waxy distillate, to produce a range of hydrogenated products; and 
recovering a waxy product from the range of hydrogenated products. 

2. A process according to Claim 1 . characterized in that the volumetric proportion of Fischer-Tropsch wax to petro- 
leum-based waxy distillate in the feedstock is between 5:95 and 50:50. 

3. A process according to Claim 2. characterized in that the volumetric proportion of Fischer-Tropsch wax to petro- 
leum based waxy dstillate is between 5:95 and 20:80. 

4 A process according to any one of Claims 1 to 3 inclusive, characterized in that the hydrotreatment includes hydro- 
cracking the feedstock in a hydrocracWng stage at a temperature of 350"C to 400"C: a pressure of 120-160 bar(g): 
a hydrogen partial pressure of 100-175 bar(g); a hydrogen to liquid ratio of 200-2000:1 m,, 3 . and a liquid hourly 
space velocity ('LHSV) of 0.2-2 h" 1 . 
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5 A process according 1o any one of Claims 1 to 4 inclusive, characterized in that 1he recovery oj I the waxy product 
f rom the ran 0 e of hydrogenerated products produced includes distilling, in a distillation stage, the range of hydro- 
genated products to obtain, as a bottoms fraction, the waxy product. 

5 6 A process for treating a waxy product, characterized in that it comprises dewaxing, in a ^^?* n ^^^^J^ J*.^ 
product obtained from the process according to any one of Claims 1 to 5 inclusive, to obta.n a dewaxed product 
suitable for use as a lubricant base oil. 

7. A process according to Claim 6. charactered in that the dewaxing of the waxy prcxJurt comprises corrtacting the 
w wary product with a dichloroethene/methylenechlorkJe mixture ('Di/Me') as a solvent with the mass < P^°" °' 

dKMoroethene to methylenechloride in the Di/Me solvent being between 40:60 and 60:40. and the mass proportion 
of waxy product to solvent being between 1 :2 and 1 :12. 

8. A process according to Claim 7. characterized in that the mass proportion of waxy product to solvent is between 
>s 13 and 1:10. 

9. A process according to Claim 7 or Claim 8. characterized in that the dewaxing comprises mixing the "^P^<* 
in fiquid form with the DWIe solvent; cooling the mixture to a sub-ambient dewaxmgj temperature w* sohdwax 

H .._ _ . . • i ihs m ir nnint which iK rnnuired for the dewaxea 

crystals forming, aro witntneaewaxinu iBinjBimuiou<vo.~...» 1 — r - ■■■ ,•„,„„, 

» Product or the lubricant base oil; separating, in a filter stage, the wax crystals from a ma.n 
Laxedoilasthedewaxedpr*^^ 

filter- washing in a washing step, the wax cake with fresh Di/Me mixture as a wash solvent, to obtain solvent free 
s!S 7£ «d££d solvent, and. optionally, recovering the spent sofcent from the washing step and from the main 
filtrate, and recirculating the recovered solvent within the dewaxing stage. 

2S 10. A process according to Claim 9. characterized in that (i) in the washing step, sijffi^nt wash solvent i is "Mdw *«! 

thTmass proportion of waxy product initially used to wash solvent is between 1 :1 and 1 :2, and (..) the dewaxing 

temperature is from -5°C to -32°C. 
so 1 1 . A waxy product, characterized in that it is produced by the process according to any one of Claims 1 to 5 inclusive. 
12. A dewaxed product, characterized in that it is produced by the process according to any one of Claims 6 to 10 inclu- 



13. A lubricant base oil characterized in that it comprises a dewaxed product according to Claim 1 2. 

14. A lubricant base oil characterized in that it comprises a dewaxed waxy product obtained from the hydrc 
of a feedstock comprising a Rscher-Tropsch wax and a petroleum based waxy distillate. 

15. A lubricant base oil according to Claim 13 or Claim 14. characterized in that it has a VI of 145 or higher. 
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